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11 

[VL+3 a) 


11 

(Vl+3«: 


11 

(Vl+3«: 


11 

(VL+3«) 


11 

(VL+3«) 


VL+3cr 


001 


11 

[VL.+3 a) 


11 

[VL+3a) 


11 

(VL+3al 


11 

[VL+3a) 


11 

(VL+3 a] 


ii 

(vl+3«: 


11 

(VL+3«) 


11 

(VL+3«r) 


VL+3a 


010 


11 

>VL+3a) 


11 

^ VL+3 a) 


11 

(VL+3 a. 


11 

f\tm A \ 

[VL+3 a) 


11 

(VL+3 a] 


11 

(Vl+3«; 


11 

(VL+3«) 


11 

(VL+3 er) 


VL+3a 


011 


11 

CVl+3«) 


n 

[Vl+3«) 


11 

(VL+3«: 


11 

[VL+3a) 


11 

(VL+3 a] 


11 

(Vl+3«: 


11 

(VL+3«) 


11 

(VL+3a) 


VL+3cr 


100 


11 

[Vl+3«> 


11 

:vl+3«o 


11 

cvl+3«: 


11 

[Vl+3«) 


11 

(VL+3 a] 


ii 

(Vl+3«: 


11 

(VL+3«) 


11 

(VL+3a) 


VL+3or 


101 


11 

[Vl+3<») 


ii 

[VL+3 a) 


11 

(Vl+3«: 


11 

[VL+3a) 


11 

(Vl+3 a: 


ii 

(VL+3a] 


11 

(VL+3«) 


11 

(VL+3«) 


VL+3a 


110 


11 

[VL+3«r) 


11 

[VL+3a) 


ii 

(VL+3a] 


11 

[Vl+3«) 


11 

(Vl+3 a ; 


11 

(VL+3a; 


11 

(VL+3«) 


11 

(VL+3a) 


VL+3a 


111 


11 

:vl+3«) 


11 

[VL+3a) 


11 

(Vl+3<*: 


11 

[VL+3«) 


11 

(Vl+3«: 


11 

(Vl+3«: 


11 

(VL+3«) 


11 

(VL+3a) 


VL+3a 



[0 0 4 6] 

(1st Tsf, 2nd Tsf, 3rd Tsf, 4th Tsf, 5th Tsf, 6th Tsf, 7th TsfJS 
<ktK8th Tsf) {C^fffbT^5:ff^T^S 0 

gtt. ai©?^l&S:fTe)<Z)T% #Bittlt^7U-A7>f>l^ (Tsfl) CD 
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Iffl, mMm&t>m&&lktl2> 0 iot, (1st Tsf, 2nd T 

sf, 3rd Tsf, 4th Tsf, 5th Tsf, 6th Tsf, 7th Tsf£J:tJf8th Tsf) izM 
Jfo-tZ>&-V'Zf-7U-J±^4l<'1®ffl (1st Tsfl, 2nd Tsfl, 3rd Tsfl, 4th Ts 
fl, 5th Tsfl, 6th Tsfl, 7th Tsf lfc <fc tf8th Tsfl) {C, B^PgMgLJg^tf) 

^mm&fr*>mmm&tfmjjtift2> 0 smw-j-yv-^^ ^mm (ist Tsf 

1, 2nd Tsfl, 3rd Tsfl, 4th Tsfl, 5th Tsfl, 6th Tsfl, 7th Tsfl£«fc 

tKsth Tsfi) Km£&&tiz>v§mnmc&^T smw-?? u-^vm^trm 

[0 0 4 7] 

tfr^f-^oTFi/^^ (iiooo) — (liiii) $L-eizmvffim^& 

\ss<Jl (VL+3 a) ^ffi^J^tlSo 
[0 0 4 8] 

■tot, #^JlUg»^«fi*3*«eK:;Bv*Ttt, 2 if^ h^ydt^if-?^- 
^f^i9D/A|gW§: lfci^T'%, 2 5 - 7 = 2 5 Pg^OPg^ 

[0 0 4 9] 

fcfc, #t^7U-is7>f>»IS (1st Tsfl, 2nd Tsfl, 3rd Tsfl, 4th 
Tsfl, 5th Tsfl, 6th Tsfl, 7th T sf 1 <fc tf8th Tsfl) IZW^J&t.n&'r 

^^;i/lf^^-^-^T FU^^ (0 0 1 0 0) <Z)B£lC8:, ^5^7I/-A7>f 
>«K (5th Tsfl) , I6t7*7 V- M,^>[ymm (6th Tsfl) , ||7t7*7 
W-A^>r>i8im (7th Tsfl) , ^<fc^8t7*7l/-A7>f»81 (8th Ts 
fl) {C, (VL+a) ©Pg^«ffi^##ii*tl<5<fce>^C^$tlT^^S*^ #2893 



ffilE#¥ 11-3093356 




#^ 11 — 072889 



Mfftf-i?7Ki/^^ (ooioo) ©tgicte, mi-*zf-7U-<L^4 ym 

77i/-2±mmiz (vL+a) <DmMmm-t>m%&&ft2> j:e>ici-*uij:<, ^ 

W7?\/-I±nmz (VL+a) ©PgM«JE^#^^*ti^J:^tC^S^«a 
[0 0 5 0] 

S*lTV>&. 0 6^<J:tJf0 7lCtt. ®iitPl,l~MiPy,l#MlC£oT3t£*lT 
0ffi©f|S£-_h, 0 6£<J:tf@7CD2 0£M^T§£l8LTV^, > 
[0 0 5 1] 

B^Pl,l=&Mlc^oTgiWrsi:> HfUPi.itctt, U-Ja^J >JB 

|§I (1st Tsfl, 2nd Tsfl, 3rd Tsfl, 4th Tsfl, 5th Tsfl, 6th Tsfl, 7t 
h Tsflfcitmh Tsfl) lc, ttl^tl^P 2 JVif^yf^- 2 1,1-1, 1,1-2, 1, 
1-3, 1,1-4, 1,1-5, 1,1-6, 1,1-7, fci:tn,l-8#D/A^g!lSHMcJ:oTy-J- 
□ ypg||«JBElC^g|$ti#^j2t*tl<5o i tl e> © ^ ^ ;b If ^^-^ 1,1-1, 1 
,1-2, 1,1-3, 1,1-4, 1,1-5, 1,1-6, 1,1-7, 33J:m,l-8te, SiZy bO^V* 

[0 0 5 2] 

''T\ 0 8$:#MtSo H8tt, (05>tfcf, BiPl.D lc#£& 

[0 0 5 3] 

^■r, 1 7u-2*mmBizm&'t2>£:. ^KD-v-zryu-^^ymm (m 
Tsn) tc« (VL+a) (Dmmn&tfmg&itn. g i©t^7i/-Ai^ (is 

t Tsf) ICttPgfSttffi (VL+a) lZttfcl,frmMmmtfftt>tlZ>o f2f^7 
Xz-^^ymm (2nd Tsfl) iCtt (VL+a) tf>Pg|®«£b##£&a; tl, 8£ 2 
©t7*7U-Al^ (2nd Tsf) lClJPgf§«ffi (VL+a) lC*f j& LfcPgH^ 
*^ff*3tlSo mS<DV-^yU-jU^^ymm (3rd Tsfl) ICM: (VL+2a) <D 



1 8 
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fgmmmtfmg&zn. m 3 0-9-7*7 u-i*mm (3rd tso iz&mmm& (v 
l+2») izttmLfemmm7*&ftt>tiz>o m^wzr-yu-^^ymm cist 
Tsfi) tcti (vi+a) <ommmi±t>m%&$.ti. m4<o^7*7 u-j^mm (4 
th tso izizmmnm (vl+o) K:##Lfc«w*3*#fT*>*i*. ms©-*^ 

7l/-A^-f (5th Tsfl) tctt (VL+a) ©P§SI«JE^#^^^ tl, % 

5©t^7l/-^ (5th Tsf) lC«pgSim£E (VL+a) tC;fcftS; LfcPgif^l 
aWfffctl*. m6©-9-^7Lv-A^-f>iira (6th Tsfl) Kit (VL+2a) 
<Z>Pgil«ffi##£&£*U ^6©t^7b-« (6th Tsf) {CliPgMWffi ( 

vL+2a) izftmvfemmmtt&ftfrnzo m*? w7 r 7u-2*^4 ymm a 

th Tsfl) iZit (VL+a) <Z>Pgf!«JEL##£&£*l, f$7<DV77ls-2±Wm 
(7th Tsf) lCttPgM«ffi (VL+a) fC*NS V t=.mMm^i$ft *>*l£>„ ^ 8 <D 
V7-7\/-J*^>C^mm (8th Tsfl) fCl* (VL+2a) <Z>PgSI*JBt#«£ 
*l, ^8 0-9-^7 1^-A^^ (8th Tsf) iZl*mmm& (VL+2a) lC*fj£l, 
fcP§M^*^t>tlSo cfcoT. 1 7 l/-Z*B©PB»*3* 1/^/1/ tt, (VL+ 1 
l a/8) ©pgMtel/K;wc2*j&LfcPgH^^i:&<5o 
[0 0 5 4] 

#ac, 2 y u-j*mm&iz.mu-?z>* miwyyis-^^ymm dst t 

sfl) ICtt (VL+3a) ©Pgig«jEb##£&a:*l, ^1 <DV7~7 (Is 
t Tsf) lCtt|5gM«ffi (VL+3a) lC*h& LfcPgSl^tffT frtlSo ^2^7* 
7l/-ix^>f (2nd Tsfl) iZit (VL+2a) <Z>Pgp«jE#S#&£ *l, 

^20^7 1/-ATO (2nd Tsf) tC«PgSI«ffi (VL+2a) lC*f/SbfcPg 
mmB&ftibtlZ., f^S^zf^U-^^ymm (3rd Tsfl) Cfcfc (VL+3 

a) ®mm£tf«£&£*u ms^yyu-^mm (3rd tso iz&mmm 

EE (VL+3a) lC*fjSbfePgSI^*^Tt>tl-5o S£4 <DV7*7 U- A^-f >«§ 
^ (1st Tsfl) left* (VL+3 a) (©PgimjBEtftf *l, m4©if'/^l/- 

ajto (4th Tsf) iz&mmm& (vL+3a) tc*MsufcPgM^^f*)ti-2> 

. ^5©t7*7U-A7>f>J|^ (5th Tsfl) {Ctt (VL+3 a) 0>Pgi8«JE# 
^50^71/-^ (5th Tsf) iCttPgffmjE (VL+3 a) 

izMmLfemmm7Ktfftt>ft2>o me^yyu-^^^ymm (6th Tsfi) 



mSE#^ 11-309 
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id* (vL+2a) <Dmmn&tfm&&£n. mew?? u-<umm (6th ts 
o izitmmms. (vL+2a) izM^^r^mmm^nt>n^> 0 miw-f-y^ 

-A9>f>JBHI (7th Tsfl) \Zlt (VL+3 a) (D|Sgig«jEb##£&£ *U ^7 
<DV77ls-&Mm (7th Tsf) lCtePgp!«jE (VL+3 a) lC*fj£ bfcPgM^t 
^f?t)tlS„ ^80t^7 U-A^-f >JTO (8th Tsfl) {Ctt (VL+3 a) 
©Pgig«E##£i&£*U ^8 0*^7 1/-^ (8th Tsf) iCfcfcPglimjE ( 

vl+3 a) Kttmvt=.mmm7K&ftt>nz> 0 iot. 2 7i/-t±B<Dmmm^ 

UKjVlt, (VL+2 2a/8) <D^MW,S. WVlZMfc UfcPgM^i: &<5 0 
[0 0 5 5] 

;i/VH^mjBEi/^;i/VLi:©^$:«^^«£Ei//<;i/ic^tfb, ^(DM&u^jvcd^ 
"T-vzf^: a £ bfctf. «JEEl^;i/VH£m,EEl^;i/VL£<D|g£^mffil^;Mc# 

[0 0 5 6] 

^mmmmiz^xi^ rngtrtZfron/A^mmmzmmis^jwYL 

o 

[0 0 5 7] 

2 lzmfe-£ftZ>t>ttT*iZ&^ 0 
[0 0 5 8] 

HflHRtt* l^raPBiiJCJ:oT*3H3nSJ:"5»CUfc. ZZ\Xu -J&IC, 
jl^TTtT-Ztf. mmmEt<D&<D7i?Z)\s\lv : *-7-2lzWz&Zti. (m- n 
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[0 0 5 9] 

zLcnmis. -7u-^mm (to nv-^^u-^mm (tso tamm*. 

Tf= 2 m-n - Tsf 

ntzv. (2 m - (2 m-n -i) ) mwmmmmZftozttfT^z. 

[0 0 6 0] 

*^n = 4tfeott)J:V^ m=8^n = 2T^ott)J:K m 

= 8^n=6t'^oT ; fej:V\ m= 1 0^on = 2T^ot : feiV>U 

[0 0 6 1] 

[0 0 6 2] 
[0 0 6 3] 

mmmfcrntf^ztiT^Zo soi iztv&k ^^^A^m-t^WL^m^mm-v 

8 0 1 - 1 &*>mZ8 0 1 - 2l*y-* K7>fAt*J,y, 8 0 1-3li>f 
- S K^>f A-e&tJ, 8 0 1 -4l±^f5[©H^TFT^vNU * X#UC@BM3*i 

fcr^w y *xtms&T*&>K 8 o 1 - stt^*;^^^-*^^ 

[0 0 6 4] 

^^^^hf^^-^^PgM^SISS&S 0 1-51*. *«fr£A#2*l£ 8 
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[0 0 6 5] 

?v & *t%mmmmmm® 8 o i -sizz^x^mzntcGVy 

b"ri? Z )l>tfT7t^- # te^ K5-fA8 01-1 *<fctf8 0 1 - Z\ZXtt 

y-X K9>f 7*1*© D/A3ESIE» (BaHtl*) T'T-^nypg^mjBhlC^ 

[0 0 6 6] 

ft*, *mK^JH©*S^^iliBK:fcv^Ttt, y-^F5>fA8 0 1-1*?, 

tflC8 0 1-2, ^-hF7>f;t8 0 1- 3, T^-f h U *X[SIi&8 0 1 

-4. &&x*TV*n/\z?*?-*mmm9kmm* o 1 - 5#h— mlljc 

[0 0 6 7] 

^ sioi:#it5„ hi oca, ^mmmm<Dm^am^mm<Dm^m 

%8 01-1-1, ^y^EIS&l (801-1-2) , ^v^mftZ (801- 
1 - 3) , D/A3gtftia» (8 0 1-1-4) &WLTV*S. ^©flB, A^77 

_t, D/ASetftia»8 0 1-1 -4KttU/</l/2/:7*IB»#-£**lTV*S 0 
[0 0 6 8] 

y-x K7-fA8 o i -2«, y-* K7>fA8 oi-i nmcmmz^-tz 

„ ft*, y-x K^>r/18 Ol-lH *«#B©V-*««*K!WflMB-i§- (PB 

i&-f & j:e>icftoTv*s. 

[0 0 6 9] 

ft*, **»«07?f-f^7h'J **M*6*^S*fc:;i3^Ttt, 0»l/>f 
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^-fA8 0 1 - 1 £J:rF8 0 1 - 2 ©{& 1/ >f T # h _t. nf|gT*$>tl 

[0 0 7 0] 

8 0 1- 3tt^-bF7>fAtJ)y, J/7M/^*0», Ay 77® 
[0 0 7 1] 

T^^W h U ^XlUS&8 0 1 -4 li. 1920X1080 (#Xg£) <DW 
^$:*LTV>S„ #Mt©«fi£tt, JisSlllg^l T'Si^bfe^cDii^aT'feS 

o 

[0 0 7 2] 

^l@Ig&8 0 1 - 1 -4 5:f btV^S. MSfr£>£y&£*lS 8 If v hrV* 

[0 0 7 3] 

[0 0 7 4] 
[0 0 7 5] 

011 £#M^S 0 10 0 1 tt7tD^K7>f AS:tt5ti7U;i/TfeS = 
10 0 1-1 ttV-X F^-f AT?&y. 10 0 1 -2&£Z$1 0 0 1 - 3 \$>f- 
h K5>f;tt»y, 10 0 1 -4 fcttMR©W5RTFT#-7 h y ^^^ICfBgStl 

[0 0 7 6] 

5 £ y*^/if'7 s *'5 s -*i»wie«i«aiir»i 0 02s, ^as^&A*a*i«5i^ 



ffiHlf 5 ] 2 11-30 
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[0 0 7 7] 

■7P*j\'\fT*'r-*i%mmm® i mmi&i o o 2iz^^xmm^nr=.2 \zv y 
*rV*fr\z*r*T-*\&* D/A^mias&i o o 3 icA^sti, r-rumT 1 * 

^-#lC^g|£*i5 0 SIT, ^(DT-ru?\^r7tT-%te. il7^100 
1 iCA^J^tlSo 

[0 0 7 8] 

cl^t?, I©I^lto|«[^;U;i/ 1 o o i ©tsn&l§ii&«/£, # 

tCT^^-f ^vhU^^iaS&l 0 0 1 -4{C^mr. 01 2 £Mv>Ti£t!8-r£o 
[0 0 7 9] 

T?7^ ^7h'J ^XtHfg&l 0 0 1-4 (xXy) l0Ht5:tLt^S 
„ ^4i^*i©Wmcfci:, mt£<Z>MtJt, P1,U P2,l, • - Py,x^©ff 
#tftt£>*lTV>£ 0 ^tl^tlCDM^tt, MiTFTlOOl-4-1, ^ 

^§110 0 1-4-3 5:^ LTV^S. y-xK7>f/H 00 1-1, >f 

- h K5>f;U 0 0 1 -2&?>tHCl 0 0 1-3, fc^tfT?^ h U ?X 
taS&l 0 0 1 -4 7Wf£$;flT^.5y^-f ^Vh'j?^ISi:Mlnia«tffl^ 

ic&. $£&#&2;;riTv^ 0 Miooi-4-2it #H^ic*fts-rs^& 

[0 0 8 0] 

fc^&£j^ggifr£?Te>o :£t<z>mi (pi,i~py,x) \zr±u tfmmm&*m 

g&tiOlzm-t&mm* l 7 (Tf) £P¥^3£:fc-r£o 17 

Ix-Aj©^ (Tf) £8#S!lbfc&fig£l*--77l<'-AjgK ( T sf) £1&&Z.}HZ 

i-So ££ic, 10^011 (M&tf, pi,-u pi,2, • • pi,x) icr^- 

n ^Pgil«JE5:#^ji^0DlCili--5^?: 1 Ix-A MTO (Tsfd) 
[0 0 8 1] 

at^SJC^as^&IRftSns^^^/I/^^-^H:, 5l^yhT*&*j, 3 2Pg 
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[0 0 8 2] 

01 3 ££#01 4 ck*. *mmm<Dm&mmmm<DmM*<< b 

^StiTv^s. mi 3 fcj:tf01 4 ICli. lii©ff±, WJRP1.U PI, 2, 
PI, 3. fc<fcimi?iPy,x#MlC£oT^2;ft'rv>3o HMODlB^J:, 01 

3fcJ;tf01 4©20&rav>Tmt9!l/TV^ o 
[0 0 8 3] 

WSIPl,l$:0!JlCi:oTi£i$|-f Iff* P 1 , 1 JC tt, #t^7l/-AK«yM 
|§I (1st Tsfd. 2nd Tsfd. 3rd Tsfd. 4th Tsfd. 5th Tsfd. 6th TsfcU 7t 
h Tsfd, £«fctf8th Tsfd) IC. ^tl^tl, f2?« Mff*f-4fl,l-l, 1,1-2 
. 1,1-3, 1,1-4. 1,1-5, 1,1-6. 1,1-7. fciitfl.l-StfD/AMIISS&lC^oT 

y^n ^if -x^^- # izm&ztimg&miZo 

[0 0 8 4] 
[0 0 8 5] 
[0 0 8 6] 

s^ictt. A^s^xsy^n^^^^-^^^^^^^^-^^SIL, 
^^^^^^-^^impg^staB&i 0 0 2{cA;fr-r<5<i:e>ici-;rikmv^ 

[0 0 8 7] 

©^©^^^^l/^^^-^lC^gl^tl, (m-n) tfv h©PBWfl|«tt, B£l^ 

. m>nilt5. 

[0 0 8 8] 



11-309 
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z.<Dm&. 7i/-A»^ (Tf) nv7z7u-&mm (tso tamm*. 

Tf = 2 m_n • Tsf 

n%iv. (2 m - (2 m_n -i) ) mv<DffimmiKitn o^-ntf-egs. 

[0 0 8 9] 

# tc» £ & tf d i: % £ „ 
[0 0 9 0] 

[0 0 9 1 ] 
[0 0 9 2] 

(Att¥#ttJf, ^-hifftlIMfflXg:01 5 (A) ] 
015 (A) JCt3V*T, ««7 0 0 1 iCfcfc, M7)VJ} U ^CUSS 

[0 0 9 3] 

fit, Sf 7 o o l ©T F TA«$tisSlB{ctt, SMbS/U n>K, ^ffc 
S/'J3>I, *fettSftBftft^U 3»?)ft5T«ll7 0 0 2 &^X7CV 
DS^^v^SsT? 1 0 0-4 0 0 nm©J|CSK:m«Ufe. ii«T«Sl7 0 0 
2£LT, ^ti"J3»I|7 0 0 2^2 5~10 0nm, Zl ZL"??tt 5 0 n mOD^ 
SC, if^'J3>l7 0 0 3 5:5 0~3 0 0 am < rziT?& 15 0 nmCD^£ 

tufc2»#3i-e^^r*i:Kv^ T«si7 o o z&mmfrhcD^mmftmitffi 

[0 0 9 4] 
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#;lCTifii^7 0 0 2<D±IZ2 0 — 1 0 0 nmtf>^£®, U 3 >J^££; 

4 0 0-55 O-CT^rainl^LTffii^MS^ff^. ^111:53^%^ 

r £ T*^® 5: Rfr « Z. £. tfi«IM £ & »J . fl^iS StiSTFT A ^ y 3f £ 
[0 0 9 5] 

lTt)^V>„ $e>iC, #*g6$/U 3>Sr««_htca|y &fc>i*£ SO I (Silicon 
On Insulators) O^SfMlt^Ii/'J 3>I$:MLttiIV\ 
[0 0 9 6] 

tftftl7 0 0 4~7 0 0 6£7£fifcLfc 0 ^fi/'J3>l0nf ^*;HT 

15 ~ 5 X 1 0 17 c m'^IODlST'/KD > (B) &3^jH LT ;£> V*T V»„ 
[0 0 9 7] 

#CtC. M^i7 0 0 4~7 0 0 65:IoT, *ftS/ U =1 > £ fcte^ft^ 

'jn^&i^tw- hiiH7o o 7 &^bfco v- hmmmi 007 

tt. 10~200nm, b< 1*5 0—150 n m©^£ tC7£f£1-*ltf&^o 

^7x-7cvDisfN 2 ots i H^mrni vt~mitwnt*sv^>m%: 

7 5nmm, *(Z>^ ^ifi#H^*£ ;U«iii£&^<£Ml^#H^C*. 8 0 
0 — 10 0 OrzvmWtitVX 115 nmffl>f- hmmBt LT *>&Vn„ (015 



2 7 
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(A) ) 

[0 0 9 8] 

in~mm<Dmm: 015 cb) 3 

^ift!7 0 0 4, 7 0 0 6RZ$mffii1tmm-?2>M1&<D£:ffi£. 

oo8~7oi 1 &mi> nMztfttz^mtyrtmzmMLxm.mm*m%) 

Ii7 0 12Mbfc„ i©iSiS^«!|Ii7 0 12li, tfCCMOSiaiS 

CfcTO^^teLov^ilV^., £33, ovi:lioverlap©^l*T^>S„ ) £?g 

^*lSnM$:#^-r<5^^^©^$: (n") T'St^tiltS. f£oT, 
*^IB#*-ett<S^^M^M^7 0 1 2$:n"I^fcfV^i5z:t!ti^^S 

o 

[0 0 9 9] 

Sfe&ffiWCfc&V*., dCDXg-eH:, ^- httftJR7 0 0 7 £&l/T*<Z>T©4Mi* 
frJBKiy XfeSiULfc. m9\-*Z> V ym&lZ. 5X10 17 ~ 5X10 18 atoms/cm 
3 ©ttBBK:'r«6©3^if*L<, ZLZLTflilXl 0 18 atoms/cm 3 i:bfc o 
[0 10 0] 

US?* t-VX? 700 8-7011 SBfc*U S3R#BB^C»t»*C4 0 0 
~9 0 01C, #$L<&5 5 0 — 8 0 0ttl~ 1 2mffi<DWkWkM*4ft£^. 3 

©xe-c*ftis*ifey >&?stt'fb'r*xss:ff<fcofc. 

[0101] 

[y-h**MfeJ:tJnE*M#«R©»l«:Hl 5 (C) ] 

f 10^117 013 5:, #>#;i/ (Ta) , (Ti) „ *EU^> ( 

mo) , zy'fT.'ry (w) ^e>^^^tlfc^*fettv^ , rtl^S:^^i:*re^ 

fctt****^ 10 — 100 nm©f$lMbfe. ^I©iti7 0 1 3fc It 
tiu «*.fc»ft (T a N) Jf>Sft*>^-r-> (WN) &ffiV*<5£i:# 
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M£LV> 0 ££IC, Il©itl7 0 1 3±|Cf 2©#1I7 0 14 a, T 

i, mo, wfrbm&ftt=.7tmzr=.m^i?ftfrZ£&ft£?&mm&ttmT% i 

0 0~4 0 0nm©f$MLfc o fflitf, Ta^2 0 0 nm©g$Mt 
*U«^„ B^Lfc^tf, f l©if!7 0 1 3©TtCitl7 0 13, 

7 0 14 (#ICiil7 0 14) ©M;B&lL<Z>£:«>tCS/y 3>m£ 2 — 2 0 n m 

nm&m $ t?0je& b x & < r £ umm v$> z „ 

[0 10 2] 

(p-ch^f-hm ®Ii$M<Z>Bf££p + Mf <Z>^J& : 01 6 (A) ] 
US?* hVX? 7 0 1 5-7 0 1 8 £7t?J&U f l©#«ii:^2©^tl ( 

S17 0 19, y-NK^7 0 2 0, 7 0 2 1 &^lfe„ n^*;i/M 
T FT£fc£Mf £>-hlCkfc:£®£S-5 <k-MC^«$|7 0 2 2, 7 0 2 3 

o 

[0 10 3] 

fit, h 7 0 1 5 — 7 0 1 8 HffltiiLTVXi' £ U P 

f Y*MTFTAW$tlS^ftl7 0 0 4©— SPIC, pSI:Mt5^ 

^> (B 2 H 6 ) £m^T>f K-:7& (£7l&, -4*y>(>7^>^--*/=i>m 
Tf^&V^ *e^iDL/feo ZL^-??l±5 X 1 O 20 — 3 X 1 0 21 atoms/cm 3 (Dii^lC3j? 

If 7 0 24, 7 0 2 5 £ p "^Mf ^W^t^S 3 £ £ 0 
[0104] 

ZKDZDgtCfcV^, l/^^h7^^7 0 1 5-7 0 1 8&ffflLty- 
hil@117 0 0 7 fcXy^yfif^bT, i^iftl7 0 0 4©-gP£Mffi£ 
-frfc^, pM$r#^^S^M^^S:^*IIt-SX^S:tToTt)av^ -£<Z>#£\ 

[0 10 5] 



ffifE4#¥ 11-309 
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(n-c h.*f— h^m<Oj&f& : 01 6 (B) ] 
7jfclC, l/^ h7^^ 7 0 1 5-7 0 1 8tt|!iim l/^hV^^7 0 
2 6~7 0 2 9MU nf t*MTFT©y- hft7 0 3 0, 7 0 3 1 
£7§^Lfco dC7)££^- h«@7 0 3 0ten"TOe7 0 12 t.f- VmnWk*: 

[0 10 6] 
[n + M^©^: 016 (C) ) 
#UC 7 0 2 6 — 7 0 2 9 £gfc*U l/^Xh7^^7 03 2 

~7 0 3 4Mlfc„ fit, n^*;i/§?TFTlC35V>T, V-;*««*fc 

7 0 3 4 ttnf t^MTFT®^- Mi7 0 3 1 $:S^^T*^^bfc 
„ |&0)X3SlC;J3^T7 ^-t - ^ h U 9 7@JS(!Dnf ^^AMT F TIC 

[0 10 7] 

fit, nM*tt^Z*H%7t;m*:WiMVT*UmMm7 0 3 5 — 7 0 3 9 
&7£jE£Lfc 0 -7#;*-7w;/ (PH 3 ) SrMv^fc-f^"> K-^& (£fi& 

X 1 0 20 — 1 X 1 0 21 atoms/cm 3 £ bfc„ 3 It'MS Jlfc^W©^ 7 

0 3 7 — 7 0 3 9 IC^tlS nMZfiJ3--tZ>^My!)7Xim<DmmZ (n + ) "e^f 
rtttS. t£oT, *Wif|II*tf't tt^iftli 7 0 3 7 ~ 7 0 3 9 I: n + f« 
£-g-V>g|;t<5Z:£#T?££ 0 ^1^7 0 3 5, 7 0 3 6 tefiSEfC n~M 

^#^££*lTV%fc©T% ^^Cfcfc*M^«c7 037-7039J: y 

[0 10 8] 

ZCDXgtCfcV^ hVX* 7 0 3 2 — 7 0 3 4 h« 

17 0 3 0 m^ilty- M&fefii8l7 0 0 7 5:lyf>^U ^¥##181 
7 0 0 5, 7 0 0 6©-g|$£Sffi£-fr£:^, nM£#4^£^M < $?7t^?i:Sfo{jn''f* 



3 0 
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[0109] 
(n~I^0M:0n (A) ] 

#ac, up* b 7 o 3 2 — 7 o 3 4 t * :7V h y ^ :*m 

SS©nf^^^iTFTi:45Mmi7 0 0 6 \Z nMfetf ^-T£*i?»7t 
i?:WSIi?:^ofc 0 3 5lTMStlWliIi7 0 4 0 — 7 04 3 
lctttaiBn"^^^S*^4x<fc*;^^v^M (J|#ftK:tt5X 10 16 ~1X 
1 0 18 atoms/cm 3 ) <Z) U >#8s#n$ tl-5 <fc O IZ Lfc 0 33T*^^$tlfc^ 
Mi7 040 — 7043 lC^£*l£ nM£tf ^i-£^?»7t;3Si©iI|g£ (n 
~) T*m-?Z.H£-?Z> 0 t£oT> *M**ttt^f ^7 0 4 0-704 3 

fc*Sl»«e7 0 6 7 Z^T^T<D*m®MmiZn ? <DMmT*V>i)miMZtl 

[0 110] 
mfti&itO^M : H 1 7 (B) ) 

l©SWl©-SPt^SM^il7 0 4 4 SMlfe. « 
Iiil|7 044tigfl:i/'J3>E ifti/'J3>I. Sftfilft2/y3>|||*fe 

^i^■tlf>$:iffl*^t)-&fe«Ml^T*^'r^lt«v^ < , niiioo~4oo 

[0 111] 

i#H^fCfeV^3 0 0~6 5 01C, fil<tt4 0 0~5 5 01C, 3ZL1?tt 

4 5 or, 2\&m<Dmmm*ft^ti 0 

[0 112] 

3 — 1 0 0%(Z>7fcfH$:"g-t?#H^CtfiT, 3 0 0— 4 5 0"C-C 1 — 1 2 
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[0 113] 

mi 7 (o ] 

mmtjmzmx.r=.t>. ummnmi o 4 4©_lko. 5~i. 5^m^©M 

«17 0 4 5£7£f&Lfc 0 tafH^M^Il7 04 4 i:M^$e^m7 0 4 5 i; 
[0 114] 

h>J>-;i/^^$tl, V-^il7 04 6~7 04 8t, FU>f>fi7 04 9 
, 7 050^bfe„ 0^UTV%fc^#, ^HJSMTttr Ti|g|$: 
- lOOnnu Ti^fcr;i/5-f M3 0 0nm, T ifl 5 O nm&^l*; 

[0 115] 

7£K, y\-'r>^-i/3>I7 0 5 Utt, ^ft^/'J zi^jgl. ^fki/Un>M 
. £ frlZmitmti/ V =1 50~5 0 0 nm (fS^lftlCW: 2 0 0~300n 

±lZttVTm-%. LV%^^#e>tlfeo «iLtf, 3 — 1 0 0%©*ilt£-£tf#H^C 
tfiT% 3 0 0-4 5 O.TCT' 1~ 1 2H^Oij|I&|fe> t^<> JfeSWiv^:* 

-^a>l^7 o 5 l icnangj$£7£f£LT;i3^T : fe>&^., 
[0 116] 

^<Z>&, ^«i^fll^e>^^^2©M^^7 0 5 2 Atm^^lC^ 

k, bcb (Ky^i/^uzf^y) ^zmm?z>z.t.&x*i*2> 0 mmmmmzm 
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[0 117] 

5 2_ttC^J^7 0 5 3 &^/&bfc 0 M ftffil 7 0 5 3 fc*7/l/^ — A (A 1 ) , 

(TD , (Ta) frbmitftttm&feiz^-tftfrz^mftt 

t5lT'lOO~3OOnm0f$MLfe o fit, lM7 0 5 4(DSig 

izmmmitm^t^tzf^x^rmitmz^v 3o~i50nm l<w:5 o~ 

7 5nm) CDlS(Z)ifti7 0 5 4 5:^Lt 0 ^;fttl)tl7 0 5 3 h LT 
[0 118] 

V>„ -eOlft^tjBUlCtia 0 — 1 5 0 nm (# * L<H:5 0 — 7 5 nm) 
DLC (Diamond like carbon) fctt^lilMtllgSrMV^T fe&V^ S^lC 
[0 119] 

7£ic. & 2 oJiroftfiMg 7 o 5 2}cKi/>f>Si7 o 5 o ic3ti-£ n > # ? h 

*-/l/&EMfcU H^«@7 0 5 5 feJ^^Lfc. fcfc, Biti7 0 5 6, 7 0 
5 7tt**l^*lB*3^&M©Ha^H3MWT?*&. HUt«*£7 0 5 5~7 0 5 

<5fc»JC, lHt>f yVVh. - 7.X ( I TO) Jg£ 10 0 nm<Z>J?3lCX/\°y 
[0 12 0] 

d©B£, e«tft7 0 5 5t**R7 0 5 3fcj^iftR7 0 54 
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[0121] 

®8&£&£CMO StHS&{Cttn^^^;i/MT FT 7 0 8 1. pft^;i/STFT 

7 0 8 2#?£j&£*X. 7 y ^^ias&icttn^^^;i/MTFT-e^s 

HHIT F T 7 0 8 3 tfl&f&Zfrfz.* 
[0 12 2] 

CMO S pf ■V^^iT F T 7 0 8 1 V % )\sT&$LW&l 0 6 1 

> V-^7 0 6 2, Kl^>f>ffi«7 0 6 3««-€-tl-?3rip + 1H«7*^Snfe 
„ nf^^MTFT7 0 8 2i:H f t*;i/M^7 0 6 4, V-X 

HI7 0 6 5, FK>I^7 0 6 6, >!f — hiil^lt^- f^S£M& 
ofeLDDfi (Jg*T. LovflgtffcvO. ov£ ttover lap© ) 

7 0 6 7^«Sftfe. y-Xi«7 0 6 5, KH>I^7 0 6 6tt 

^^tl (n~+n + ) 1H«T*JgJfc3*l, Lovf^7 0 6 7ttn~f ^t«§tl 

[0 12 3] 

B1TFT7 0 8 3ICH f ^^;Mil?7 0 6 8, 7 0 6 9, V- 
^M7 0 7 0, KH>I*7 0 7 1, ^-hlfi»K«:*hLT$*-l*««fcS 
&e>&v>LDDM^ (J^T> Loffffi«iiVO. fcfc, offi:«offset©S-e«>S 
. ) 7072 — 7075. Lofffll^7 0 7 3. 7 0 7 4 {Cibfen + f ^7 0 7 
6^ritS*lfc. ZL&m* V-^i«7 0 7 0, Kl/>f >««7 0 7 1 tt-ttl-? 
tln + ffi«T?m«S*l. Loff|g«7 0 7 2-7 0 7 5tin~««T*^«a*lfe. 
[0 12 4] 

«KlJiSCT#IB»&^fiR-rSTFT©*3gS:«aftU ¥##36tt©»fH£tB;i5 
ffc#fc£CTLDD««©Ktt&||fce>'tt, Lovflg#*fcH:Loff««&|6v^ 

t f t *jg ymmmft zmm u & t f tabs h zmm u r=. a 



3 4 
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[0 12 5] 

nft*MTFT7 0 8 2 kmMl&f^&fiSI-t £ i/ V V l/^X*® 
[0 12 6] 

f^*;i/S3~7^m|C^ttLovi^0S$ (01) t± 0 . 5 — 3. 0 
*im, fS^gfrlCttl. 0 — 1. 5 fimiL-?tUX&\,\ 0 £ fc> IHTFT7 0 8 3 
lC^tt£>:ft<5LoffMl£7 0 7 2 — 7 0 7 5 (H) liO. 5 — 3. 5^m 

, tCtt 2. 0 — 2. 5 yttm^-rtUi&V^ 

[0 12 7] 

[0 12 8] 
[0 12 9] 

[0 13 0] 
[0131] 

M*XSJC<koT, (^-rti^H^-r) &££:ftbTIi!r»j 
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<fcoT^£jc£ififrso ^mmmmxa, smik:*^* vm&zm^fc. 

[0 13 2] 
[0 13 3] 

[0 13 4] 

V 3>jK$:fl9v^f^*3y JC, XV-h:*jyK SIMOX, x 

;i/h7>f®soiiJi (soiit) %:m^xm<Dzfu^^^:n^x%j:^ 0 

[0 13 5] 
0fe&£^5) 
[0136] 

ziT^i, y^r* ^7h«j * *0»*:-£©&iajc»tte>n*«ttH»©T ft & 

[0 13 7] 

02 0 (A) ICfc^T, Sfi* 6 0 0 1 ICtt. j|7^y^Xl«^l« 
[0 13 8] 

*UT, S«6 0 0 lOTFT^m^tl^aMiCtt, ift>>'J3>E Sft 

s/y=2>K, *fcttSft*ft2/u 3>n^e»3&*TflS0;6 o o 2 ^^x^cv 

Dffi^^/ty 10 0 — 4 0 OnmODfSfcMLt. «*.tfT%K6 0 0 

2 i: Ut, SftS/ U 3 >^ 6 00 2i25~100nm < :;t»5 0n m(3D^ 
StC, MMfcS/U 3>^6 0 0 3l50~3 0 0 nm, iiTftt 15 0 nmtf>J¥£ 
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[0 13 9] 

r^lCT^M6 0 0 2<Z)±IC2 0 — 10 0 nmtf)ff£(J9, MI^Un>15:^ 

4oo~55 ovT*WL\%mtamisTW.7kmmm$:ft\'\ ^m^mm^ 5atom%# 
r n x*mme>mmz # «rtg t & u , f^§ss *i& tft ©^7^ =*• & 

[0 14 0] 

msas/ y 3 vat *>&v* u *saic u a >igi£tt^*£;»j&i8i 

LT%&V> 0 ££>tC, WSa^y 3>«:2SSLfclCJIiSry SO I (Silicon 

On Insulators) ®^Kf 5:tffitT^lS/'J 3 VHIiMbtt)^^. 
[0141] 

Vt¥m{kM6 0 0 4 — 6 0 0 6-.&Jgj£Lfco i^a^S/ U 3 >Jg|CD n ^-V *^/ST 

15 ~5X10 17 cm" 3 lf|©iS^D> (B) £8&anbT£^T=&.&^o 
[0 14 2] 

fcK. ^f#fl:l6 0 0 4~6 0 0 6&goT, SMfe S/ y n > * tigfll 5/ 

'J3>fei**tny- httMte 007 *m&Lfc e ?- h$&ii6 007 

It. 10~200nm, ftt. L < & 5 0 — 1 5 0 n mtf>^£ \zmffc~*fr\X&. V> 0 

0U>t«> ^^XvCVDS|-eN 2 Oi: s i H 4 &]gf*i:OfcSfb»fl;s/y =2>R;fe 
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0—100 OTCT^^ftbT 115 n m<Dtf- bffimmt bT=fo&V>„ (®2 0 
(A) ) 

[0 14 3] 
Cn"M^©^: HI 8 (B) ] 

ft*f*#i6 004, 600 G&Tfmmu&m-tzM&n^ffin. 

#16 0 0 5®-^ (^*;i/^£^£&£M^£-£tr) ICI/^* hVX* 6 
008 — 6 011 U nM&#^£*M%^ili£^;&nbT<6^g*M% 

«S6 0 1 2, 6 0 1 3 Zl©<S^g^MM^c6 0 1 2, 6 0 1 3 

«, ^ICCMO S0j&(Z>n^*;bMT FTIC, ^- Mfiil^bT^- M 
ttl^LDDfii (^^HBStf^SLov^^VN-Po £33, ov£l£overlap 

<B^^M^M^tC^^tl€>nMS:##i-S^M%^©a^S: (n~) T^tT 
iilili-So f£oT, ^iifflt^t'liii^iil^e 0 12, 60 13£n 

[0 14 4] 

3^T?li7*X7>r > (PH 3 ) £M*#MLfcV>T*^Xv]ML£:>f >*-> 
Sjfc/BV^Tfc.&^o rCDIlt'tt, 4*- hffii^lg 6 0 0 7 £St btfOTCD^ 

#«jc y > £8s#nbfc„ WiHa-rz v >mmi*. 5x10 17 ~ 5x10 18 atoms/cm 

3 ©MCt5©^ib<, rZlTHil X 1 0 18 atoms/cm 3 £:b£o 
[0 14 5] 

^£<Z>^, l/*?* hT** 6 0 0 8 — 6 0 11 S*#HjlCtfiTf 4 0 0 

— 9 0 0TC, L<tt 5 5 0 — 8 0 0"C*e 1 — 1 2 B£|S0>|g&#!.3£:;fT& V\ Zl 

[0 14 6] 

minmnme 014$:, ^^da), ct d , tyyf> ( 
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m&ttnv. 10 — 10 0nm(!!)I$Mlfc. il©iii60 1 4 HVX 
te, M?L&mk*>Z)V (T a N) ^mt^y^^y (WN) feffiHS^iltf 
M£UVN 0 S^IC. ^10#tl6O14±|:l2fiDtil6O15&Ta, T 

i, mo, w^^miinr^m^r^m^tii!}^^^t.^^mn^unv, 1 

0 0~4 0 0nm©I$i:^bt„ #I*.fc£> Ta?:2OOniii0l$Mt 
tltf&V^. ®^L&V^, ^10^«li6O 14C!)TlCitlg6 0 14, 

6 0 15 (#tC^«]g|6 0 15) <DWMtffi±<Df=.8)K*sV 2 — 2 0 n m 

$ b t < r £ tt^^T s 0 

[0 14 7] 

(p-ch^-hSI, gB^m^^tp + M^©^: 01 9 (A) ] 

l-V** 6016 — 6019 £7f?/£U ^ 1 ©fSli:f 2 (D^«ig| ( 

116 0 2 0, >?f- MJiSg 6 0 2 1 , 6022Wlfc. n^-V*;i/M 
TFTi:^SM^©Jh{Cli^®$:g-9 J:^IC^SM6 0 2 3, 6 0 24 ^L]fe 

o 

[0 14 8] 

^OT, l/^b77^60 16~6 0 19?:f©iJ^lT , r^^i:U P 
^■1? F T^M^tlS^ftS 6 0 0 4<Z>— SPtC, p S^Ffcfi 

(B 2 H 6 ) S:fl§V^T-f^-> K-^a -f *>>f >^ i/ 3 

T?*;.^) "eSsi&bfco ZLZ1T«5 X 1 0 20 ~ 3 X 1 0 21 ato!as/c!n 3 <5r>}g^C3K 

^*"8%7ci^©a^& (p ++ ) fitittts. ^ot, xmrnrntp-vittmrn 

M6 0 25, 602 6 £p ++ M^£-g"v>g|;iS3i:#-e££„ 

[0 14 9] 

ZKDX^SlCfc^T, b77^ 6 0 16-6019 ?:t»ir^- 

Siiifi^6 0 0 7&i^f>^LT, m^m^me 0 0 4®-a^iai§ 

■ftfc^. pMSr^-rs^^f^^^ini-^x^^ff ott»IV\ 
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[0 15 0] 

(n-ch^-Mt®M:019 (B)] 
#ClC. hV^^ 6 0 1 6-6 0 1 9li||*bfct, l/^h7^9 6 0 

2 7~6 0 3 0^U nf^^;bMTFT0^-hfi6O 3 1, 6 0 3 2 
£0/£bfc o 3(Z)i:^>f- h«#6 0 3 1 ten"M^6 0 1 2. 6 0 1 3 £>7*- 

h mmm b xift -5 j: e> b fc„ 

[0151] 
[n + $C^0)7§^: HI 9 (C) ] 
#CC l/i/'^ bV^^ 6 0 2 7-6 0 3 0 5:^1, l/^h7^^6 03 3 
~6 0 3 5Wlfc. L/T> n^^^;i/MTFTlCfeVAT. 

YX? 6 0 3 5ttnft^^TFT0^f- h«t6 0 3 2?:g9ft«tfc 
[0 15 2] 

bt, n^S:##i-S^M%7C*$:^inbT^M%M^6 0 3 6 — 6 0 4 0 
&^lRL/fc. 7*^70 ( pH 3 ) &fflv^fc>f*> F-^Ss 

X 1 O 20 ~ 1 X 1 0 21 atoms/cm 3 £Ufco ft£. Zl r T^J&Stlfc^M^M^ 6 
0 3 8-6 0 4 0iC^ttl5nM?:MtS^«t7ti©lIS: (n + ) 
ifcfctSo ^ot, *ilf *ttt^ftli6 0 3 8-6 04 0 &n + ft 
^-i-VNglx-Sr fc#T'#£„ ^iM«6 0 3 6, 6 0 3 7ttl(Cn"g 

^#^f&£*lT^fc(Z>T% 6 0 3 8-6 04 0 J: U 

[0 15 3] 

ftfc. ZlCDX^lCfc^T. I/*;*. h7^^ 6 0 3 3 — 6 0 3 5 33 
16 0 3 1 m^fclt^- h«fi^6 0 0 7&xyf>yu Att¥#ttBE 
6 0 0 5. 6 0 0 6©-95:fa}5-fr^ nfflS:'hf# , r*^«<lfe5cjR&*4D'r 
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[0 15 4] 

(n~fJi0M:02O (A) ] 

S|(iDnf^*^STFTi:«:Sftt^l6 0 0 6 IC nI£Mt5^5c 
mZWillQ-tZJim Sr^ofco l/T^$4xfc^M4^^6 0 4 1—6 04 4 

ic«ttriBn~^^im^*^^«fc»;^^v^s (jm*i$icw:5 x io 16 ~ix 

1 0 18 atoms/cm 3 ) <D V >#8S#n£ *l5 «fc O IC Lfc 0 r^-e^^$tlfc^f 
0 4 1 — 6 044{C^-*^SnMSr#-^'r-5^^^©a^S: (n 
~~ ) t^tril^tS. t£oT, #W*IH»#^&*^M^6 0 4 1— 6 0 4 4 

[0 15 5] 
C^Mtt^^X^ : 02 0 (B) ] 

#ac> ^lc^i©M^lfi^«>-* : a5i:*-&^3ife^6 o 4 5 zmmis& a & 
tt^ti^?:M^*)*fc»MmT*^-rtil«VA 0 ffilffttl 0 0-4 00 

[0156] 

if-r--;i/^ ££te^tf-/ Fif-^;i/T--;b^ (rta^) -e?re>z:£# 

Ht#H^,Efn;:;i3^T3 0 0 — 6 5 0t, if* U<ii4 0 0-5 5 Ot, 
4 5 OtJ, 2iW«iI^fiofc. 
[0157] 

se>ic, 3 — i o o%tf>2Kgg$:^tj#B^C'p-e. 3 o o— 4 5 cc-ei- 1 2 
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[0 15 8] 
02 0 (C) ] 

6 0 4 5 ©±}C 0 . 5~1. 5fimm<DM 

mmmm 6 o 4 e ^mm.vt=. 0 mm&mmmm 6 o 4 5 iijsnmsijgi go 4 en 

[0 15 9] 

h:ft-;]/j«j££*U y-^«i6 0 4 7~6 04 9t, Kl/>f>Si6 0 5 0 
. 6 0 5 1 Sj^jSbfe. 0^LTV>&V^, te3tf>«1§£, Tijg£ 

lOOnm, T i ^tf7;i/5-f M3 0 0 nm. Till 5 Onm5:X;l7 

[0 16 0] 

. t fettiftit i«"J n >1T* 5 0 ~ 5 O 0 n m (f^l&lCli 2 0 0 ~ 3 0 0 n 
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